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Abstract 
The traditional manufacturing industry should shift to the manufacturing-service industry that provides both of products and through-life 
engineering services. However, it seems that Japanese manufacturing industry cannot follow this trend. This paper discusses two issues of 
Japanese manufacturing industry in shifting to the manufacturing-service industry. Then, we propose “life cycle value creation platform” as a 
future image of manufacturing and point out the importance of “meso level thinking” and its education for encouraging design of the life cycle 
value creation platform. 
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1. Introduction  
Through-life engineering services [1] are expected to 
become profit center of manufacturing industry in future. This 
means the traditional manufacturing industry should shift to 
the manufacturing-service industry that provides both of 
products and through-life engineering services [2]. However, 
it seems that the majority of Japanese manufacturing industry 
cannot follow this trend; in other words, Japanese 
manufacturing industry is struggling between Europe, which 
is in the era of the manufacturing-service industry, and 
emerging countries, which are in the era of mass production. 
This paper discusses the issues of Japanese manufacturing 
industry in shifting to the manufacturing-service industry and 
tries to clarify conditions to promote such shift. 
2. The current status of through-life engineering services 
in Japanese industries 
Shifting to the manufacturing-service industry inherently 
requires appropriate business model, knowledge intensive 
engineering, and open digital information infrastructure 
(including cyber physical systems, massive sensor network, 
and big data). However, the majority of Japanese 
manufacturing industry still remains in manufacturing era in 
which they focus only on manufacturing hardware products 
and continue to improve quality of their products, which made 
great success in 1980s and 90s. Of course, Japanese industry 
provides various through-life engineering services. In 
manufacturing industry, maintenance of elevators and 
escalators of, e.g., Hitachi and Mitsubishi Electric, and 
photocopiers of, e.g., Fuji Xerox, Ricoh, and Canon, are profit 
centers in these companies. IHI has constructed remote 
operation and maintenance systems of cogeneration systems 
and operates them [1]. Among others, Komatsu’s Komtrax is 
the most famous example in Japan [4]. In Komatsu’s Komtrax, 
Komatsu collects the location by GPS and the states of 
controllers of all of their mining and construction machinery. 
Komtrax makes a great success in preventing the robbery of 
the products because it can identify their locations easily and 
in providing spare parts just in time by utilizing operation 
history data of each product. Similar GPS based systems are 
commonly installed into luxury automobiles. 
In infrastructure industry, we can find several examples of 
advanced through-life engineering services, although these 
services are the main tasks in infrastructure companies rather 
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than business items to be sold to outside of the companies. 
Hanshin Expressway Company owns and manages an 
expressway network about 260 km in Kansai area, Japan. 
They have a kind of GIS (Geographic Information System) 
that sores all assets (i.e., roads, bridges, substructures, etc.) 
with data of all maintenance history and the damage that is 
not repaired. They execute asset management in a logical 
manner with this GIS, logic model, risk model, and 
deterioration estimation model [5]. East Japan Railway 
Company (JR East) owns, operates, and manages a railroad 
network of 7,400 km in eastern part of Japan. They are 
shifting to condition based maintenance from traditional time 
based maintenance [6]. This was difficult because it was 
impossible to monitor such a huge railroad network 
continuously. Traditionally, the condition of railroads was 
checked by inspection trains, which can run during midnight. 
In order to solve this problem, they installed new railroad 
monitoring systems to commuter trains. As a result, they 
succeeded in monitoring railroads almost continuously. 
3. Issues of Japanese manufacturing industry in shifting to 
the manufacturing-service industry 
The previous section illustrated some examples of through-
life engineering services, which the authors recognized, in 
Japan. If we assume that the manufacturing industry will shift 
to the manufacturing-service industry, we can point out two 
critical issues in Japanese manufacturing industry. 
One is that these services are not the main stream of 
manufacturing companies. While there are a lot of through-
life engineering services and their informatization as shown in 
the previous section, we may say that they are just recognized 
as means for streamlining tasks or reducing costs of providers 
and/or customers rather than means for creating values. As a 
result, Japanese manufacturers are not enthusiastic to shift to 
the manufacturing-service industry. This can be interpreted as 
follows. Based on the success experience in 1980s, many 
Japanese manufacturers still remain in the era of mass 
production of “high quality” products. In other words, since 
many mass production manufacturers has disappeared in 
Europe, European manufacturers feel strong pressure that they 
cannot survive without promoting product service system and 
through-life engineering services, in which locality is 
critically important. Another example of such transformation 
in Europe may be the emergence of mega-recyclers. In short, 
the shift to the manufacturing-service industry depends on the 
prospect that they cannot stay in the era of the mass 
production, and many Japanese manufacturers wants stay in 
the era as long as possible. This reveals a property of Japanese 
manufacturers. While they are good at manufacturing tangible 
products and continuously improving these products and their 
manufacturing processes, they are not good at systematizing 
intangibles, including services, constructing platforms, and 
making them business. Japanese manufacturers 
overemphasize the importance of adjustment in product 
development and continuous improvement in shop floor and 
disregard theories. This leads to their weakness to deal with 
openness such as open innovation and open information 
infrastructure (e.g., Industry 4.0). Therefore, they do not or 
cannot put through-life services as the main business. 
The other is that while they collect operational data and 
maintenance history in many cases, the utilization of the data 
is limited and they do not apply knowledge intensive 
engineering [7]. However, we believe, it is indispensable in 
the manufacturing-service industry to generate valuable 
information for design, operation, and maintenance from 
acquired life cycle data by applying knowledge intensive 
engineering. 
It seems that Industry 4.0 and Industrial Internet tries to 
take advantage of these weak points of Japanese 
manufacturers. 
4. Life cycle value creation platform 
This section describes a future image of the extension of 
“manufacturing” in the manufacturing-service industry, based 
on the discussions in the previous section. 
We believe that manufacturing-service industry should 
construct a “life cycle value creation platform” for each group 
of products such as aircraft engine, automobile, and 
refrigerator. The life cycle value creation platform is our 
future image of manufacturing with fully utilizing open digital 
information infrastructure, which is the extension of Industry 
4.0, Industrial Internet and so on consisting of cyber physical 
systems, massive sensor network, and big data. 
The life cycle value creation platform provides delight and 
satisfaction to customers by offering through-life (engineering 
and non engineering) services of product service system. It 
also supports various engineering and non engineering 
activities, including business planning, concept generation, 
design, manufacturing, sales, offering through-life services, 
and end-of-life reclamation, by employing knowledge 
intensive engineering. The prerequisites of the platform may 
include: 
 The manufacturing-service industry should aim at 
achieving global sustainability. 
 The platform should perform extreme high productivity 
in all aspects including material and energy 
consumption, human resource, and costs. 
 The platform should provide customers with delight and 
appropriate value with proper quality they want. 
 The platform should completely cover the whole life 
cycle of a product service system; from business 
planning to end-of-life reclamation. 
 The platform should perform resilience and dynamic 
reconfigurability quickly responding to the changes of 
situations. 
 The platform should allow Japanese-style engineering 
activities such as adjustment in product development 
and continuous improvement in shop floor. 
 All activities of the platform should be fully supported 
by open digital information infrastructure and the 
knowledge intensive engineering. 
185 Yasushi Umeda /  Procedia CIRP  38 ( 2015 )  183 – 186 
5. Meso level thinking 
The design problem of the life cycle value creation 
platform can be depicted as shown in Fig. 1. This figure is 
based on Vision Meso Seeds (VMS) model, which is 
developed for understanding a complex problem [8]. VMS 
consists of three layers; namely, “vision” representing social 
needs, various “seeds” that can be used for realizing the vision 
including engineering and non engineering technologies as 
well as knowledge, and “meso” representing solutions to 
realize the vision by systematically combining the seeds. The 
life cycle value creation platform is a new type solution in 
meso level. And the designer who can develop life cycle value 
creation platforms should be equipped with “meso level 
thinking.” In other words, as shown in Fig. 1, the designer 
with meso level thinking  
 creates visions by looking out over the future and finds 
out social needs, 
 understands the problem structurally based on the VMS 
model, 
 modularizes and standardizes various seeds including 
manufacturing technologies, management technologies, 
ICT technologies, and Big data analyses, and 
 develops various life cycle value creation platforms by 
combining the seeds modules systematically (the arrows 
in Fig. 1 denote this process) and making full use of the 
digital information infrastructure. 
The importance of the meso level or the meso level 
thinking is not recognized in both of academia and industry in 
Japan. While the industry appreciates the seeds level and 
tangible products created as a result of the meso level thinking, 
it does not appreciate the meso level thinking itself since it is 
intangible. In academia, for increasing paper productivity, 
researchers focuses only on the seeds level rather then the 
meso level. 
The same tendency can be found in university education on 
design and manufacturing in Japan. Japanese universities 
typically teach manufacturing technologies and processing 
technologies in the seeds level and traditional design 
methodologies in the meso level. While manufacturers fully 
utilize digital engineering and model based design tools in the 
real world, they are not taught. Education on design and 
manufacturing is becoming outdated. 
Another problem is partitioning of domains in the seeds 
level. Modern ICT or big data analysis are not taught in the 
context of design and manufacturing. They are taught in the 
department of computer science. Supply chain management, 
quality control, and factory management are taught in the 
department of industrial engineering, and marketing is taught 
in the department of commercial science. Knowledge on all of 
these seeds is indispensable for designing, developing, and 
managing the life cycle value creation platform. But, they are 
taught separately. The current university education in Japan 
aims at bringing up experts in each domain of seeds and does 
not fit to educate designers of the platforms. We should 
reorganize the curriculum of design and manufacturing (e.g., 
[9]). 
6. Conclusions 
After outlining the current status of through-life 
engineering services in Japanese industries, this paper pointed 
out two issues of Japanese manufacturing industry for 
promoting through-life engineering services; namely, they 
hold out against the shift to the manufacturing-service 
industry and they do not utilize knowledge intensive 
engineering. Then, this paper proposed “life cycle value 
creation platform” as a future image of manufacturing and 
pointed out the importance of “meso level thinking” and its 
education for encouraging design of the life cycle value 
creation platform. 
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